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(57) Abstract 



The invention relates to a method for etching a first silicon layer (15) which is provided with an etching mask (10) for defining lateral 
recesses (21). Trenches (21*) are produced in the area of the lateral recesses (21) in a first plasma etching process by means of anisotropic 
etching. As soon as a barrier layer (12, 14, 14\ 16) buried between the first silicon layer (15) and another silicon layer (17) is reached, 
the first etching process virtually comes to a stop (17). This barrier layer is then etched through in the exposed areas (23, 23') using a 
second etching process. An etching of the other silicon layer (17, 17*) is then effected in a subsequent third etching process. This enables 
the production of free-standing structures for sensor elements using a simplified process which is fully compatible with the process steps 
in IC integration technology. 
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,(54) Electrostatic actuator 

(57) An electrostatic actuator (1 0) comprises a first 
member (1 4) and a second member (1 2), the first mem- 
ber having a first opposed surface (15) that includes an 
array (1 7) of driven electrodes with pitch p r , and the sec- 
ond member having a second opposed surface (1 3) and 
including an array (11) of drive electrodes. A support (e. 
g., 120) positions the first member adjacent the second 
member with the first opposed surface spaced apart 
from the second opposed surface by a spacing d. The 
ratio ot the spacing and the pitch should be less than 



eight, and is preferably less than 2.25. The support per- 
mits the first member to move relative to the second 
member, or vice versa. A voltage source (5B,60) estab- 
lishes a spatially substantially alternating voltage pat- 
tern on the array of driven electrodes. An electrode con- 
trol (30) establishes a substantially alternating voltage 
pattern on the array of drive electrode, and selectively 
imposes a local disruption on the substantially alternat- 
ing voltage pattern on the array of drive electrodes to 
move the movable one of the first member and the sec- 
ond member relative to the other. 
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(54) A through hole formation method and a substrate provided with a through hole 



(57) A method of Si anisotropic etching makes it 
possible to relax the restrictions imposed upon the 
processing configuration of an Si substrate provided 
with the <100> plane orientation. This Si anisotropic 
etching method can be preferably used for the forma- 
tion of the ink supply opening of an ink jet head, for 
example. When an Si material (Si substrate) having the 
(100) crystal plane orientation is processed by this ani- 
sotropic etching method, it is arranged to give heat 
treatment to such Si material in advance before etching. 
Thus, the processed section can be obtained in a bent 
configuration formed by the two (111) planes ol crystal 
plane orientation. Therefore, the etching initiation sur- 
face is made smaller than that needed for the conven- 
tional art even when the same width should be obtained 
for a penetrating process, hence making a chip smaller 
accordingly for the reduction of costs. 
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(54) System and method for forming electrostatically actuated data storage mechanisms 



(57) A plurality of data storage media (71 ) are inte- 
grated into a micro-fabricated data storage system (21). 
The media (71) are supported by a plurality of flexures 
(82) that allows the media (71 ) to move within a plane so 
that data can be stored at different locations on the 
media (71). The flexures (82), however, significantly 
resist any motion of the media (71) out of the plane. 
Therefore, tips (52) or other devices for writing or read- 
ing to or from the media (71 ) can be placed a small dis- 
tance from the media (71), thereby facilitating attempts 
to microfabricate the data storage system (21). After 
forming the media (71 ) on a microfabricated wafer (32), 
the wafer (32) can be bonded to another microfabri- 
cated wafer (25), and the resulting structure can thereby 
be sealed by a gasket (62) in order to seal the media 
(71) within the data storage system (21). Preferably the 
bonding process to join the microfabricated wafers (25, 
32) is CMOS (complementary metal-oxide semiconduc- 
tor) compatible by using elements such as palladium 
and silicon that bond at relatively low temperatures. 
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